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Canada. 


State of Nationality 
CA 


State of Residence 
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1. The following indications appeared on record concerning: 

X the applicant X the inventor | | the agent | | the common representative 


Name and Address 

DUNN, Pamela 
Apartment 703 
370 Kaneff Crescent 
Mississauga, Ontario L5A4B8 
Canada 


State of Nationality 
GB 


State of Residence 
CA 
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2. The International Bureau hereby notifies the applicant that the following 
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DUNN, Pamela 
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GB 


State of Residence 
CA 
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Facsimile No. 


Teleprinter No. 
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1. The following indications appeared on record concerning: 

X the applicant X the inventor J | the agent | | the common representative 


Name and Address 

WANG, Joe 
48 29th Street 

Etobicoke, Ontario M8W 3A8 
Canada 


State of Nationality 
CA 


State of Residence 
CA 


Telephone No. 


* Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
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change has been recorded concerning: 

| the nationality | | the residence 


Name and Address 

WANG, Joe 

51 Aspenwood Drive 

Toronto, Ontario M2H 2E8 

Canada 


State of Nationality 
CA 


State of Residence 
CA 


Telephone No. 


Facsimile No. 


Teleprinter No. 
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1. The following indications appeared on record concerning: 

X the applicant X the inventor | J the agent | | the common representative 


Name and Address 

MURDIN, Andrew, D. 
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Canada 


State of Nationality 
CA 


State of Residence 
CA 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
| | the person | | the name X the address [ 


change has been recorded concerning: 
[ the nationality [ | the residence 


Name and Address 

MURDIN, Andrew, D. 

11 Forest Hill Drive 

Richmond Hill, Ontario L4B 3C2 

Canada 


State of Nationality 
CA 


State of Residence 
CA 


Telephone No. 


Facsimile No. 


Teleprinter No. 
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Date of mailing 
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Applicant's or agent's file reference 
77813-6 ' 


IMPORTANT NOTIFICATION 


International application No. 
PCT/CA99/01224 


International filing date (day/month/year) 
22/12/1999 


Priority date (day/month/year) 
28/12/1998 


Applicant 

CONNAUGHT LABORATORIES LIMITED et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the (PEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Emslander, S 

Tel.+49 89 2399-8718 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 


See Notification of Transmittal of International 


77813-6 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/CA99/01224 


22/12/1999 


28/12/1998 


International Patent Classification (IPC) or national classification and IPC 




C07K1 4/295 






Applicant 






CONNAUGHT LABORATORIES LIMITED et al. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 2 sheets. 




3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII S Certain observations on the international application 



Date of submission of the demand 
25/07/2000 


Date of completion of this report 
30.03.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
f^Xj D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ✓-s^r-^ 

Stolz.B f )) 

J/ 

Telephone No. +49 89 2399 841 6 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA99/01 224 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 



1-6,8-52 filed with the demand 

7,7a as received on 06/02/2001 with letter of 06/02/2001 
Claims, No.: 

1-43 as received on 06/02/2001 with letter of 06/02/2001 

Drawings, sheets: \ 

1/11-11/11 filed with the demand 



Sequence listing part of the description, pages: 

6, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
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listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2-6, 8-19, 22-43 




No: 


Claims 


1 , 7, 20, 21 


Inventive step (IS) 


Yes: 


Claims 


2-6, 8-19, 22-41 




No: 


Claims 


1,7, 20,21,42, 43 


Industrial applicability (IA) 


Yes: 


Claims 


1-43 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1. Reasoned statement 

1.1. The application describes an ADP/ATP translocase from Chlamydia pneumoniae 
and its use in eliciting a protective effect against C. pneumonia infection in mice. 

The requested amendments to the description and the claims do not contravene 
Art. 34(2)(b) PCT. 

1 .2. Novelty (Art. 33(2) PCT 

Claim 1 includes nucleic acid molecules comprising a nucleic acid sequence 
encoding an immunogenic peptide fragment of at least 20 consecutive amino 
acids of Seq ID no. 2. A putative ADP/ATP translocase from C. trachomatis has 
been described by Stephens et al. (Science 1998, and XP002133122 (collectively 
D1)). The molecule identified in D1 has 79% sequence identity at the amino acid 
level and comprises three exactly matching stretches of 22, 28 and 33 amino 
acids, respectively (positions 159-180, 392-419, 421-453). The nucleic acid 
sequence of D1 can thus be described as comprising nucleic acid sequences 
encoding the required immunogenic fragments. Consequently, claims 1, 7, 20 and 
21 lack novelty. 

1 .3. Inventive step (Art. 33(3) PCT) 

Claims 42 and 43 refer to isolated ATP/ADP translocases from Chlamydia and 
Chlamydia pneumoniae, respectively. The IPEA is of the opinion, that since the 
existence of ATP/ADP translocases in Chlamydia was known from Hatch et al M 
1982, and from D1 , the cloning of any further generically defined ATP/ADP 
translocase from Chlamydia sp., e.g. from C. psitacci, did not require inventive 
skills. 

The use of Chlamydia DNA encoding major outer membrane proteins (MOMPs) 
for vaccination was generically disclosed in WO98/02546 (D2) and a specific 
example using DNA from C. trachomatis was shown to work. D2 also generically 
refers to the use of MOMPs from C. pneumoniae (p. 4, line 9). The instant 
application cites the prior art as having identified many antigenic determinants on 
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C. pneumoniae to be conserved across all Chlamydia but some to be C. 
pneumonia specific (p. 7, lines 19 to 25). Thus, while there is a generic teaching 
on how to obtain immune protection and while there seem to be a number of 
unidentified candidate epitopes, there is no indication in the cited prior art which 
would lead the person of skill to the claimed molecule and its uses in an obvious 
way. In view of the contribution of the present application, i.e. the demonstration of 
a molecule from C. pneumoniae suitable for immune protection, the remaining 
claims are considered to be inventive. 

2. Certain observations 

2.1. Claims 18 and 19 refer to nucleic acid probes and primers, respectively, being at 
least 75% similar to the molecule of Seq. ID no. 1 or to an undefined homolog 
thereof. While it is possible to determine if a molecule is 75% identical to Seq. ID 
1 , it is impossible to know what subject matter should be covered by the 
unspecified homolog. Moreover, it is questionable if a molecule of 5 nucleotides in 
length with 75% identity to a fragment of Seq. ID no. 1 (i.e. having 4 identical 
bases), is new in each and every case. The same argument applies to homologs 
thereof. 

2.2. Claims 42 and 43 do not define the claimed invention as required by Art. 6 PCT 
but merely define the result to be achieved. In other words, they paraphrase the 
underlying technical problem. The existence of ADP/ATP translocases in 
Chlamydia was known (e.g. Hatch et al., 1982). 
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surfaces can also exert a protective effect (Cotter et al . 
(1995) Infection and Immunity 63:4704) . 

Antigenic variation within the species C. pneumoniae 



is not well documented due to insufficient genetic information, 
5 though variation is expected to exist based on C. trachomatis . 
Serovars of C. trachomatis are defined on the basis of antigenic 
variation in the major outer membrane protein (MOMP) , but 
published C. pneumoniae MOMP gene sequences show no variation 
between several diverse isolates of the organism (Campbell et al 

10 (1990) Infection and Immunity 58:93; McCafferty et al (1995) 
Infection and Immunity 63:23 87-9; Knudsen et al (1996) Third 
Meeting of the European Society for Chlamydia Research, Vienna) . 
The gene encoding a 76 kDa antigen has been cloned from a single 
strain of C. pneumoniae and the sequence published (Perez 

15 Melgosa et al., Infect. Immun. 1994. 62:880). An operon 
encoding the 9 kDa and 60 kDa cyteine-rich outer membrane 
protein genes has been described (Watson et al., Nucleic Acids 
Res (1990) 18:5299; Watson et al . , Microbiology (1995) 
141:2489). Many antigens recognized by immune sera to 

2 0 C. pneumoniae are conserved across all chlamydiae, but 98 kDa, 

76 kDa and several other proteins may be C. pneumoniae- specif ic 
(Perez Melgosa et al . , Infect. Immun. 1994. 62:880; Melgosa et 
al., FEMS Microbiol Lett (1993) 112 :199;, Campbell et al., 
J Clin Microbiol (1990) 28 :1261; Iijima et al . , J Clin 
25 Microbiol (1994) 32:583). An assessment of the number and 
relative frequency of any C. pneumoniae serotypes, and the 
defining antigens, is not yet possible. The entire genome 
sequence of C. pneumoniae strain CWL-02 9 is now known 
(http: //chlamydia- www. berkeley.edu: 4231/) and as further 

3 0 sequences become available a better understanding of antigenic 

variation may be gained. 



C. pneumoniae are conserved across all chlamydiae, but 98kDa, 
76 kDa and 54 kDa proteins appear to be C. pneumoniae- spec if ic 



Many antigens recognised by immune sera to 
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CLAIMS 

1 . A nucleic acid molecule comprising a nucleic acid 
sequence which encodes a polypeptide selected from any of: 

5 (a) SEQ ID No: 2; 

(b) an immunogenic fragment comprising at least 12 consecutive 
amino acids from a polypeptide of (a) ; and 

(c) a polypeptide of (a) or (b) which has been modified to 
improve its immunogenic ity, wherein said modified 
10 polypeptide is at least 75% identical in amino acid 

sequence to the corresponding polypeptide of (a) or 
(b) . 

2 . A nucleic acid molecule comprising a nucleic acid 
15 sequence selected from any of: 

(a) SEQ ID No: 1; 

(b) a sequence which encodes a polypeptide encoded by SEQ 
ID No: 1; 

(c) a sequence comprising at least 3 8 consecutive 

2 0 nucleotides from any one of the nucleic acid sequences 

of (a) and (b) ; and 

(d) a sequence which encodes a polypeptide which is at 
least 75% identical in amino acid sequence to the 
polypeptides encoded by SEQ ID No: 1. 

25 3. A nucleic acid molecule comprising a nucleic acid 

sequence which is anti-sense to the nucleic acid molecule of 
claim 1. 



4. A nucleic acid molecule comprising a nucleic acid 

3 0 sequence which encodes a fusion protein, said fusion protein 
comprising a polypeptide encoded by a nucleic acid molecule 
according to claim 1 and an additional polypeptide. 
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5. The nucleic acid molecule of claim 4 wherein the 
additional polypeptide is a heterologous signal peptide. 

6. The nucleic acid molecule of claim 4 wherein the 
5 additional polypeptide has adjuvant activity. 

7 . A nucleic acid molecule according to any one of claims 
1 to 6, operatively linked to one or more expression control 
sequences . 

10 

8. A vaccine comprising at least one first nucleic acid 
according to any one of claims 1, 2, and 4 to 7 and a vaccine 
vector wherein each first nucleic acid is expressed as a 
polypeptide, the vaccine optionally comprising a second nucleic 

15 acid encoding an additional polypeptide which enhances the 
immune response to the polypeptide expressed by said first 
nucleic acid. 

9. The vaccine of claim 8 wherein the second nucleic acid 
2 0 encodes an additional Chlamydia polypeptide. 

10. A pharmaceutical composition comprising a nucleic acid 
according to any. one of claims 1 to 7 and a pharmaceutically 
acceptable carrier . 

25 

11. A pharmaceutical composition comprising a vaccine 
according to claim 8 or 9 and a pharmaceutically acceptable 
carrier . 

30 12. A unicellular host transformed with the nucleic acid 

molecule of claim 7. 

13. A nucleic acid probe of 5 to 100 nucleotides which 

hybridizes under stringent conditions to the nucleic acid 
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molecule of SEQ ID No: 1, or to a homolog or complementary or 
ant i- sense sequence of said nucleic acid molecule. 

14. A primer of 10 to 4 0 nucleotides which hybridizes 

5 under stringent conditions to the nucleic acid molecules of SEQ 
ID No: 1, or to a homolog or complementary or anti- sense 
sequence of said nucleic acid molecule. 

15. A polypeptide encoded by a nucleic acid sequence 
10 according to any one of claims 1, 2 and 4 to 7 . 

16. A polypeptide comprising an amino acid sequence 
selected from any of: 

(a) SEQ ID No: 2; 
15 (b) an immunogenic fragment comprising at least 12 

consecutive amino acids from a polypeptide of (a) ; and 
(c) a polypeptide of (a) or (b) which has been modified to 
improve its immunogenicity , wherein said modified 
polypeptide is at least 75% identical in amino acid 
20 sequence to the corresponding polypeptide of (a) or 

(b) . 

17. A fusion polypeptide comprising a polypeptide of claim 
15 or 16 and an additional polypeptide. 

25 

18. The fusion polypeptide of claim 17 wherein the 
additional polypeptide is a heterologous signal peptide. 

19. The fusion protein of claim 17 wherein the additional 
30 polypeptide has adjuvant activity. 



20. A method for producing a polypeptide of claim 15 or 

16, comprising the step of culturing a unicellular host 
according to claim 12 . 
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21. An antibody against the polypeptide of any one of 

claims 15 to 19. 

5 22. A vaccine comprising at least one first polypeptide 

according to any one of claims 15 to 19 and a pharmaceutically 
acceptable carrier, optionally comprising a second polypeptide 
which enhances the immune response to the first polypeptide. 

10 23 . The vaccine of claim 22 wherein the second polypeptide 

comprises an additional Chlamydia polypeptide. 

24 . A pharmaceutical composition comprising a polypeptide 
according to any one of claims 15 to 19 and a pharmaceutically 

15 acceptable carrier. 

25. A pharmaceutical composition comprising a vaccine 
according to claim 22 or 23 and a pharmaceutically acceptable 
carrier. 

20 

26. A pharmaceutical composition comprising an antibody 
according to claim 21 and a pharmaceutically acceptable carrier. 

27. A method for preventing or treating Chlamydia. 
25 infection using: 

(a) the nucleic acid of any one of claims 1 to 7; 

(b) the vaccine of any one of claims 8, 9, 22 and 23; 

(c) the pharmaceutical composition of any one of claims 
10, 11, 24 to 26; 

30 (d) the polypeptide of any one of claims 15 to 19; or 

(e) the antibody of claim 21. 
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28. A method of detecting Chlamydia infection comprising 
the step of assaying a body fluid of a mammal to be tested, with 
a component selected from any one of: 

(a) the nucleic acid of any one of claims 1 to 7; 

5 (b) the polypeptide of any one of claims 15 to 19; and 

(c) the antibody of claim 21. 

29. A diagnostic kit comprising instructions for use and a 
component selected from any one of: 

10 (a) the nucleic acid of any one of claims 1 to 7; 

(b) the polypeptide of any one of claims 15 to 19; and 

(c) the antibody of claim 21. 

30. A method for identifying a polypeptide of claims 15 to 
15 19 which induces an immune response effective to prevent or 

lessen the severity of Chlamydia infection in a mammal 
previously immunized with polypeptide, comprising the steps of: 

(a) immunizing a mouse with the polypeptide; and 

(b) inoculating the immunized mouse with Chlamydia; 

20 

wherein the polypeptide which prevents or lessens the severity 
of Chlamydia infection in the immunized mouse compared to a non- 
immunized control mouse is identified. 

25 31. Expression plasmid pCAI640. 

32. A nucleic acid molecule of SEQ ID NO. 3 or 4 . 



33. 

30 

34. 



An ATP/ADP translocase from Chlamydia. 

An ATP/ADP translocase from Chlamydia pneumoniae 
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surfaces can also exert a protective effect (Cotter et al. 
(1995) Infection and Immunity 63:4704). 

Antigenic variation within the species C. pneumoniae 

' is not well documented due to insufficient genetic information, 
5 though variation is expected to exist based on C. trachomatis . 
Serovars of C. trachomatis are defined on the basis of 
antigenic variation in the major outer membrane protein (MOMP) , 
but published C. pneumoniae MOMP gene sequences show no 
variation between several diverse isolates of the organism 

10 (Campbell et al (1990) Infection and Immunity 58:93; McCafferty 
et al (1995) Infection and Immunity 63:2387-9; Gaydos et al. 
(1992) Infection and Immunity 60 (12) : 5319-5323) . The gene 
encoding a 76 kDa antigen has been cloned from a single strain 
of C. pneumoniae and the sequence published (Perez Melgosa et 

15 al., Infect. Immun. 1994. 62:880). An operon encoding the 9 
kDa and 60 kDa cyteine-rich outer membrane protein genes has 
been described (Watson et al., Nucleic Acids Res (1990) 
18:5299; Watson et al., Microbiology (1995) 141:2489). Many 
antigens recognized by immune sera to C. pneumoniae are 

20 conserved across all chlamydiae, but 98 kDa, 76 kDa and several 
other proteins may be C. pneumoniae-specif ic (Perez Melgosa et 
al., Infect. Immun. 1994. 62:880; Melgosa et al., FEMS 
Microbiol Lett (1993) 112:199; Campbell et al., J. Clin 
Microbiol (1990) 28:1261; Iijima et al., J. Clin Microbiol 

25 (1994) 32:583). An assessment of the number and relative 
frequency of any C. pneumoniae serotypes, and the defining 
antigens, is not yet possible. The entire genome sequence of 
C. pneumoniae strain CWL-029 is now known ( http: //chlamydia- 
www.berkeley.edu: 4 231/ ) and as further sequences become 

30 available a better understanding of antigenic variation may be 
gained. 
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CLAIMS: 



1- A nucleic acid molecule comprising a nucleic acid 

sequence which encodes a polypeptide selected from any of: 

5 (a) SEQ ID No: 2; 

(b) an immunogenic fragment comprising at least 2 0 
consecutive amino acids from a polypeptide of (a) ; and 

(c) a polypeptide of (a) or (b) which has been 
modified without loss of immunogenicity, wherein said modified 

10 polypeptide is at least 80% identical in amino acid sequence to 
the corresponding polypeptide of (a) or (b) . 

2 . A nucleic acid molecule comprising a nucleic acid 
sequence selected from any of : 

(a) SEQ ID No: 1; 

15 (b) a sequence which encodes a polypeptide encoded by 

SEQ ID No: 1; 

(c) a sequence comprising at least 60 consecutive 
nucleotides from any one of the nucleic acid sequences of (a) 
and (b) ; and 

20 (d) a sequence which encodes a polypeptide which is 

at least 80% identical in amino acid sequence to the 
polypeptide encoded by SEQ ID No: 1. 

3. A nucleic acid molecule comprising a nucleic acid 
sequence which is anti-sense to the nucleic acid molecule of 

25 claim 1 or 2 . 

4 - A nucleic acid molecule comprising a nucleic acid 

sequence which encodes a fusion protein, said fusion protein 
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comprising a polypeptide encoded by a nucleic acid molecule 
according to claim 1 and a second polypeptide. 

5. The nucleic acid molecule of claim 4 wherein the 

second polypeptide is a heterologous signal peptide. 

,5 6. The nucleic acid molecule of claim 4 wherein the 

second polypeptide has adjuvant activity. 

7 - A nucleic acid molecule according to any one of 

claims 1 to 6 , operatively linked to one or more expression 
control sequences . 

10 8- A vaccine comprising a vaccine vector and at least 

one first nucleic acid selected from any of: 

(i> SEQ ID No: 1; 

(ii) a nucleic acid sequence which encodes a 
polypeptide encoded by SEQ ID No: 1; 

15 (iii) a nucleic acid sequence comprising at least 38 

consecutive nucleotides from any one of the nucleic acid 
sequences of (i) and (ii) ; 

(iv) a nucleic acid sequence which encodes a 
polypeptide which is at least 75% identical in amino acid 
sequence to the polypeptide encoded by SEQ ID No: 1; 



20 



(v) a nucleic acid sequence which encodes a 
polypeptide whose sequence is set forth in SEQ ID No: 2; 

(vi) a nucleic acid sequence which encodes an 
immunogenic fragment comprising at least 12 * consecutive amino 

25 acids from SEQ ID No : 2 ; and 

(vii) a nucleic acid sequence which encodes a 
polypeptide as defined in (v) or an immunogenic fragment as 
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defined in (vi) which has been modified without loss of 
immunogenicity , wherein said modified polypeptide or fragment 
is at least 75% identical in amino acid sequence to the 
corresponding polypeptide of (v) or the corresponding fragment 
5 of (vi) ; 

wherein each first nucleic acid is capable of being 
expressed and wherein the vaccine optionally comprises a second 
nucleic acid encoding and capable of expressing an additional 
polypeptide which enhances the immune response to the 
10 polypeptide expressed by the first nucleic acid. 

9. A vaccine comprising a vaccine vector and at least 

one first nucleic acid encoding a fusion protein, wherein the 
fusion protein comprises: 

(a) a first polypeptide selected from any of: 

15 (i) a polypeptide encoded by SEQ ID No: 1; 

(ii) a polypeptide encoded by a nucleic acid sequence 
comprising at least 3 8 consecutive nucleotides from SEQ ID No: 
1; 

(iii) a polypeptide which is at least 75% identical 
20 in amino acid sequence to the polypeptide encoded by SEQ ID No: 

(iv) a polypeptide whose sequence is set forth in SEQ 

ID No: 2; 

(v) an immunogenic fragment comprising at least 12 
25 consecutive amino acids from SEQ ID No:2; and 

(vi) a polypeptide as defined (iv) or an immunogenic 
fragment as defined in (v) which has been modified without loss 
of immunogenicity, wherein said modified polypeptide or 
fragment is at least 75% identical in amino acid sequence to 
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the corresponding polypeptide of (iv) or the corresponding 
fragment of (v) ; and 

(b) a second polypeptide; 

wherein each first nucleic acid is capable of being 
5 expressed and wherein the vaccine optionally comprises a second 
nucleic acid encoding and capable of expressing an additional 
polypeptide which enhances the immune response to the first 
polypeptide . 

10. The vaccine of claim 9 wherein the second polypeptide 
10 is a heterologous signal peptide. 

11. The vaccine of claim 9 wherein the second polypeptide 
has adjuvant activity. 

12. The vaccine of any one of claims 8 to 11 wherein 
wherein each first nucleic acid is operatively linked to one or 

15 more expression control sequences. 

13. A vaccine comprising at least one first nucleic acid 
according to any one of claims 1, 2, and 4 to 7 and a vaccine 
vector wherein each first nucleic acid is expressed as a 
polypeptide, the vaccine optionally comprising a second nucleic 

2 0 acid encoding an additional polypeptide which enhances the 
immune response to the polypeptide expressed by said first 
nucleic acid. 

14 . The vaccine of any one of claims 8 to 13 wherein the 
second nucleic acid encodes an additional Chlamydia 

2 5 polypeptide. 

15 . ■ A pharmaceutical composition comprising a nucleic 
acid according to any one of claims 1 to 7 and a 
pharmaceutically acceptable carrier. 
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16. A pharmaceutical composition comprising a vaccine 
according to any one of claims 8 to 14 and a pharmaceutically 
acceptable carrier . 

17. A unicellular host transformed with the nucleic acid 
5 molecule of claim 7. 

18. A nucleic acid probe of 5 to 100 nucleotides which 
are at least 75% similar to the nucleic acid molecule of SEQ ID 
No: 1, or to a homolog or complement airy or anti-sense sequence 
of said nucleic acid molecule. 

10 19. A primer of 10 to 40 nucleotides which which are at 

least 75% similar to the nucleic acid molecules of SEQ ID No: 
1, or to a homolog or complementary or anti-sense sequence of 
said nucleic acid molecule. 

20. A polypeptide encoded by a nucleic acid sequence 
15 according to any one of claims 1, 2 and 4 to 7 . 

21. A polypeptide comprising an amino acid sequence 
selected from any of: 

(a) SEQ ID No: 2; 

(b) an immunogenic fragment comprising at least 2 0 
2 0 consecutive amino acids from a polypeptide of (a) ; and 

(c) a polypeptide of (a) or (b) which has been 
modified without loss of immunogenicity, wherein said modified 
polypeptide is at least 80% identical in amino acid sequence to 
the corresponding polypeptide of (a) or (b) . 

25 22. A fusion protein comprising a polypeptide of claim 20 

or 21 and a second polypeptide. 

23. The fusion protein of claim 22 wherein the second 

polypeptide is a heterologous signal peptide. 
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24. The fusion protein of claim 22 wherein the second 
polypeptide has adjuvant activity. 

25. A method for producing a polypeptide of claim 20 or 
21, or a fusion protein of any one of claims 22 to 24, 

5 comprising the step of culturing a unicellular host of claim 
17 . 

26. An antibody against the polypeptide of claim 20 or 
21, or against a fusion protein of any one of claims 22 to 24. 

27. A vaccine comprising at least one first polypeptide 
10 selected from any of: 

(i) a polypeptide encoded by SEQ ID No: 1; 

(ii) a polypeptide encoded by a nucleic acid sequence 
comprising at least 3 8 consecutive nucleotides from SEQ ID No: 
l; 

15 (iii) a polypeptide which is at least 75% identical 

in amino acid sequence to the polypeptide encoded by SEQ ID No: 
1; 

(iv) a polypeptide whose sequence is set forth in SEQ 

ID No: 2; 

2 0 (v) an immunogenic fragment comprising at least 12 

consecutive amino acids from SEQ ID No : 2 ; and 

(vi) a polypeptide as defined in (iv) or an 
immunogenic fragment as defined in (v) which has been modified 
without loss of immunogenicity, wherein said modified 
25 polypeptide or fragment is at least 75% identical in amino acid 
sequence to the corresponding polypeptide of (iv) or the 
corresponding fragment of (v) ; 
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wherein the vaccine optionally comprises an 
additional polypeptide which enhances the immune response to 
the first polypeptide. 

28. A vaccine comprising at least one fusion protein, 

5 wherein the fusion protein comprises: 

(a) a first polypeptide selected from any of: 

(i) a polypeptide encoded by SEQ ID No: 1; 

(ii) a polypeptide encoded by a nucleic acid sequence 
comprising at least 38 consecutive nucleotides from SEQ ID No: 

10 1; 

(iii) a polypeptide which is at least 75% identical 
in amino acid sequence to the polypeptide encoded by SEQ ID No: 
1; 

(iv) a polypeptide whose sequence is set forth in SEQ 

15 ID No: 2; 

(v) an immunogenic fragment comprising at least 12 
consecutive amino acids from SEQ ID No: 2;. and 

(vi) a polypeptide as defined (iv) or an immunogenic 
fragment as defined in (v) which has been modified without loss 

2 0 of immunogenicity, wherein said modified polypeptide or 

fragment is at least 75% identical in amino acid sequence to 
the corresponding polypeptide of (iv) or the corresponding 
fragment of (v) ; and 

(b) a second polypeptide; 

25 wherein the vaccine optionally comprises an 

additional polypeptide which enhances the immune response to 
the first polypeptide. 
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29. The vaccine of claim 28 wherein the second 
polypeptide is a heterologous signal peptide. 

30. The vaccine of claim 28 wherein the second 
polypeptide has adjuvant activity. 

.5 31. A vaccine comprising at least one first polypeptide 

according to any one of claims 20 to 24, optionally comprising 
an additional polypeptide which enhances the immune response to 
the first polypeptide. 

32. The vaccine of any one of claims 27 to 31 wherein the 
10 additional polypeptide comprises a Chlamydia, polypeptide. 

33. A pharmaceutical composition comprising a polypeptide 
according to any one of claims 20 to 24 and a pharmaceutically 
acceptable carrier . 

34 . A pharmaceutical composition comprising a vaccine 
15 according to any one of claims 2 7 to 32 and a pharmaceutically 

acceptable carrier . 

35. A pharmaceutical composition comprising an antibody 
according to claim 26 and a pharmaceutically acceptable 
carrier. 

20 36. A method for preventing or treating Chlamydia 

infection using: 

(a) the nucleic acid of any one of claims 1 to 7 ; 

(b) the vaccine of any one of claims 8 to 14 and 2 7 

to 32; 

2 5 (c) the pharmaceutical composition of any one of 

claims 15, 16 and 33 to 35; 
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(d) the polypeptide of claim 20 or 21; or a fusion 
protein of any one of claims 22 to 24; or 

(e) the antibody of claim 26. 

37. A method of detecting Chlamydia infection comprising 
5 the step of assaying a body fluid of a mammal to be "tested, 

with a component selected from any one of : 

(a) the nucleic acid of any one of claims 1 to 7; 

(b) the polypeptide of claim 20 or 21, or a fusion 
protein of any one of claims 22 to 24; and 

10 (c) the antibody of claim 26. 

38. A diagnostic kit comprising instructions for use and 
a component selected from any one of: 

(a) the nucleic acid of any one of claims 1 to 7; 

(b) the polypeptide of claim 20 or 21, or a fusion 
15 protein of any one of claims 22 to 24; and 

(c) the antibody of claim 26. 

39. A method for identifying a polypeptide of claim 20 or 
21, or a fusion protein of any one of claims 22 to 24 which 
induces an immune response effective to prevent or lessen the 

2 0 severity of Chlamydia infection in a mammal previously 
immunized with polypeptide, comprising the steps of: 

(a) immunizing a mouse with the polypeptide or fusion 
protein; and 

(b) inoculating the immunized mouse with Chlamydia; 

25 wherein the polypeptide or fusion protein which 

prevents or lessens the severity of Chlamydia infection in the 
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immunized mouse compared to a non- immunized control mouse is 
identified. 

40. Expression plasmid pCAI7 64 as shown in Figure 3. 

41. A nucleic acid molecule of SEQ ID NO. 3 or 4. 

5 42. An isolated ATP/ADP translocase from a Chlamydia 

species other than Chlamydia trachomatis . 

43. An isolated ATP/ADP translocase from Chlamydia 

pneumoniae. 
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